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SUMMARY

On September 26, 2001, a 32-year-old malefire
fighter reported afireat hisown houseandinitialy
assi sted theresponding firefightersby pulling and
holding hose. Half an hour later, he had chest pain
and sought help from emergency medical service
personnel at the scene. After being evaluated, treated
with oxygen (whichrdieved thepain), and observed,
thepain returned and he had aseizure, developed a
cardiac arrhythmia (abnormal heart beat), and
stopped breathing. Despite cardiopulmonary
resuscitation and advanced life support, which began
immediately and continued ontheway tothe hospita
andintheemergency department, thefirefighter died.
Based onautopsy findings, thedeath certificate, listed
“acute thrombosis of coronary artery” due to
“arteriosclerotic cardiovascular diseasg’ asthecause
of death.

The following recommendations address some
generd hedth and safety issuesidentified duringthis
investigation. Thislistincludessome preventive
measures that have been recommended by other
agencies to reduce the risk of on-the-job heart
attacksand sudden cardiac arrest among firefighters.
These selected recommendations have not been
evaluated by NIOSH, but represent published
research or consensusvotesof technical committees
of theNationa FireProtection Association (NFPA)
or fireservicelabor/management groups.

* Ingitutepreplacement and periodicmedical
evaluations. These should incorporate
exer cisestresstesting, depending on thefire
fighter’s age and coronary artery disease
risk factors.

* Firefightersshould becleared for duty and
for respirator use by a physician
knowledgeableabout the physical demands
of fire fighting, the personal protective
equipment used by fire fighters, and the
various components of NFPA 1582, the
National Fire Protection Association’s
Sandard on Medical Requirementsfor Fire
Fighters and Information for Fire
Department Physicians.

* Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improvecardiovascular capacity.

INTRODUCTION & METHODS

On September 26, 2001, a 32-year-old malefire
fighter died after losing consciousnessat the scene
of afire. On October 1, 2001, the United States
FireAdministration notified NIOSH of the death.
On October 7, 2001, NIOSH first tried to contact
the affected Fire Department to initiate the

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contributeto
firefighter deaths suffered intheline of duty. Identification of
causal and contributing factors enable researchers and safety
specialiststo develop strategies for preventing future similar
incidents. The program does not seek to determine fault or
placeblame on firedepartmentsor individual firefighters. To
request additional copies of this report (specify the case
number shown inthe shield above), other fatality investigation
reports, or further information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI1OSH




Y

120

(A

(TROSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #-2002-22

FireFighter SuffersFatal Heart Attack at Fireat hisResidence- Florida

investigation and eventua ly made contact on October
23, 2001. On May 6, 2002, a NIOSH contract
physician traveled to Floridato conduct an on-site
investigation of theincident.

Peopleinterviewed included the

*  Current FireChief

* FireChief at thetimeof theincident

*  Crew memberson duty with the deceased fire
fighter

» Deceasedfirefighter’sspouse

*  Humanresourcesdirector for thedeceasedfire
fighter’sail platformemployer

* Medica examiner who performed the autopsy

Documentsreviewedincluded

*  FreDepatment policiesand operating guidelines

* FireDepartment runreportandfireincident
report

* FireDepartment runlogfor 2001

» Deceased fire fighter’'s medical records
maintained by hisprivate physicians

*  Ambulanceresponsereport

» Hogspital emergency department record

* Autopsy report

* Desathcertificate

INVESTIGATIVERESULTS

Incident. On September 26, 2001, at 2126 hours,
theaffectedfirefighter reported afireinthebathroom
of hishouse. Hewoke up hisdaughter and they went
outside. At 2134 hours, thefirst engine, driven by
the Chief, arrived and parked in back of the house.
Theaffected firefighter did not have histurnout gear
at home, but he pulled hoseand held hosefor another
firefighter (whohad arrivedinhisownvehicle). After
about 15 minutes, theaffected firefighter went around
front, and for the next half hour or so, he was seen
walking about, leaning againgt avehicleand goingin
and out of thehouse. (Hea so talked by cell phone
to his wife, who was at the World Trade Center

disaster Siteaspart of adisaster medical assistance
team.) It wasafter dark, warm but not hot. Although
thefirefighter seemed distraught about thefire, other
firefightersdid not observe himto bein physica
distressor hear him mention any symptoms.

At 2225 hours, he went to the emergency medical
service (EMS) ambulance (which routinely
respondsto structurd firecalls) and reported chest
pain, which he apparently attributed to smoke
exposure. No other symptoms were recorded at
thistime. Hispulsewas 113 and hisblood pressure
was 160/102, but his physical examination was
otherwise normal, his electrocardiogram (ECG)
showed no significant abnormalities (normal sinus
rhythm, one premature ventricular contraction),
and his arterial oxygen saturation was 98%
(normal). His pain was largely relieved with
oxygen, but it returned after some minutes, more
severe than before, and he became diaphoretic
(sweating). Ashewas moved from the bench seat
to the stretcher, he had a seizure. He stopped
breathing and had no pal pable pulse. HiIsSECG
first showed ventricular tachycardia(an abnormal
heart rhythm) and then, asthe defibrillator was
being attached, ventricular fibrillation (adifferent
abnormal rhythm). A series of three defibrillator
shocks failed to restore his heart beat,
cardiopulmonary resuscitation (CPR) and
advanced life support (AL S) wereinitiated, and
asthese measureswerein progress, theambulance
departed for the hospital at 2245 hours. Thefire
fighter’sheart went into asystole (no heartbeat) at
2249 hours. AL S measures at the scene and en
routeincluded endotracheal intubation (placing a
tubeintheairway), intravenous medications, and
two more defibrillator shockswhen ventricular
fibrillation returned for afew minutes (reverting
again, at 2305 hours, to asystole). Theambulance
arrived at the hospital at 2307 hours. CPR and
ALS (including intravenous medications and
external cardiac pacing) continued in the
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emergency department, but thefirefighter did not
respond. At 2332 hours he was pronounced dead.

Medical Findings. Pertinent findings from the
autopsy, performed by the Medical Examiner, are
listed below:

Atherosclerotic cardiovascular diseasetoinclude

A. Cardiomegaly (445 grams) with left and right
ventricular hypertrophy

B. Mildto severe cacific atherosclerosis of the

coronary arteries

Acutethrombosisof theleft anterior descending

coronary artery

C.

Therewasnosignof previousmyocardid infarction.
The carboxyhemoglobin (COHb) concentration (a
measure of carbon monoxide exposure) in blood
obtained at autopsy was 1.4% (a medically
inggnificant level). Therewasno soot inthelungs.
Although both right and left ventricular hypertrophy
were noted, theright ventricular hypertrophy was
dight. [Thefinding of ventricular hypertrophy ina
young man with no history of hypertension and no
valvular abnormality could indicate a primary
cardiomyopathy (adisorder of theheart muscle), but
theMedica Examiner did not think that the autopsy
findingsweresuggedtiveof cardiomyopathy, andthere
wereunequivocd findingsof coronary artery disease
and acutethrombosis.] On the death certificate, the
Medical Examiner recorded “ acute thrombosi s of
coronary artery” astheimmediate cause of death
and “arteriosclerotic cardiovascular disease” asthe
underlying cause.

At thetime of hisdeath, thefirefighter had three
jobs: safety officer on an offshore ail platform,
emergency medical technician (EMT), and 911
dispatcher. Heworked (and lived) ontheail platform
for aweek, then he had aweek off. The other two
jobs were part-time during the off week. He had
previously worked asasheriff’sdeputy and before

that as a professional fire fighter. He had been a
volunteer firefighter with hiscurrent department for
4 years. He completed Fire Fighter | training and
had additiond trainingin apparatusdriving/operation,
hazardousmaterid s(HAZMAT) operations wildland
fire fighting, and search and rescue. He was the
Department’straining officer for thelast year before
hisdeath and held therank of Captainfor thelast 6
months.

Except for oneepisodeof salf-limited chest pain (for
which hedid not seek medical attention), he never
reported symptoms of CAD to hisfamily or crew
members. He had no known chronic hedth problems
and took no prescription medications. Hisfather had
coronary artery bypasssurgery at age 56. Thefire
fighter smoked cigarettes (apack aday sincehewas
a 14 or 15 years old). Except for home and yard
work, hedid not engagein regular physica exercise.
(EMT work caninclude episodic strenuousphysica
activity, but thefirefighter’sother jobsdid not.) In
addition to hisapparent emotional stressresulting
fromthefireat hishouse, and hisconcern (unfounded)
that he might have caused it, hewasunder further
stress because of a pending legal matter. The
deceased firefighter’slast physical examinationwas
inJuly 2000for EMT school. At that time, hisblood
pressurewas 140/70 mm Hg (normal). Heweighed
226 poundsandwas 70inchestdl, giving himabody
massindex (BMI) of 32 kg/m?. (A BMI above 30
kg/m? indicates obesity.') A blood cholesterol level
in 1987 was 157 mg/dL (normal). Henever had an
electrocardiogram (ECG) or an exercise stresstest
(EST).

DESCRIPTION OF THE FIRE
DEPARTMENT

TheFire Department consistsof 15 volunteer fire
fighters. It servesarural areaof 126 square miles
withapopulation of 1,260. Thereisonefirestation.
In 2001, the Department responded to 78 cdlls; these
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included callsfor medical assistance, for whichthe
Department hasfirst responder responsibility until
thecounty EM Sarrives.

Training. Firefighterswho were membersof the
Department when it was established in 1995 have
had Fire Fighter | training, but thereareno formal
training requirementsfor new members. Onecurrent
member, who isalso aprofessional firefighter in
another department, providesregular training for the
other volunteers. All membersarecertified infirst
aid and CPR and trained in the use of an automatic
externa defibrillator.

Medical Evaluations. The Department has no
preplacement or periodic medical evaluations or
physicd agility tests. Medicd clearanceisnot required
for respirator use or for returning to duty after an
injury or illness. Memberswho areunableto perform
afull rangeof dutiesdueto health problemsor age,
however, areaccommodated by limiting their tasks
to thosethey are ableto do. The department hasno
health promotion programs or exercise/fitness
equipmen.

DISCUSSION

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.? Risk
factorsfor itsdevelopment includeincreasing age,
male gender, heredity, tobacco smoke, high blood
cholesterol, high blood pressure, physical inactivity,
obesity and overweight, and diabetes.® Besides
gender, the deceased firefighter had four of these
risk factors. family history, cigarette smoking, lack
of regular aerobic physical activity, and obesity/
overweght.

The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,
typically decades.* However, the growth of these

plaques probably occurs in a nonlinear, often
abrupt fashion.® Heart attackstypically occur with
the sudden devel opment of complete blockage
(occlusion) in one or more coronary arteriesthat
have not developed a collateral blood supply.®
Thissudden blockageis primarily dueto blood
clots(thrombosis) forming ontop of atherosclerotic
plaques. Sudden cardiac death is often the first
overt manifestation of ischemic heart disease.” The
deceased firefighter had atherosclerotic plaque
inthemajor coronary arteries, with fresh thrombus
blocking one of them.

Blood clots, or thrombus formation, in coronary
arteriesisinitiated by disruption of atherosclerotic
plaques. Certain characteristicsof theplagues(size,
compoasition of the cap and core, presence of aloca
inflammatory process) predispose the plague to
disruption.® Disruption then occurs from
biomechanical and hemodynamic forces, such as
increased blood pressure, increased heart rate,
increased catecholamines, and shear forces, which
occur during heavy exercise®®

Firefighting iswidely acknowledged to be one of
themost physically demanding and hazardousof dl
civilian occupations.’® Fire-fighting activitiesare
strenuousand often requirefirefighterstowork at
near maximal heart rates for long periods. The
increasein heart rate has been shownto beginwith
responding to theinitial alarm and persist through
the course of fire suppression activities.***®
Epidemiologic studieshavefound that heavy physica
exertionsometimesimmediately precedesandtriggers
the onset of acute heart attacks.’**® The deceased
firefighter had pulled and held hose for about 15
minutes, then hedid not engagein strenuousphysica
for thehaf hour before he sought help for chest pain.
Pulling and handling hose involves moderate to
strenuous exertion, morethan most homeand yard
maintenance tasks. ™ 192
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EST canbeusedto screenindividual sfor obstructive
CAD. Unfortunately, it hasproblemswith bothfalse
negatives (inadequate sensitivity) and false positives
(inadequate specificity), particularly for asymptomatic
individua s(individud swithout symptomssuggestive
of CAD), particularly in young men, and women.?
= Despitethese problems, NFPA 1582, theNational
FireProtectionAssociation’s S tandard on Medical
Requirements for Fire Fightersand Information
for Fire Department Physicians, nevertheless
recommendsEST for firefighterswithout risk factors
for CAD beginning at age40.2* Other expert groups
do not recommend EST for asymptomaticindividuas
without risk factorsfor CAD. =%

When these asymptomatic individuals have risk
factors for CAD, recommendations vary by
organization. NFPA 1582 recommendshbiannua EST
for firefighterswith CAD risk factorsbeginning at
age 35.* For medicd certificationfor thecommercia
driverslicense(CDL) issued by theU. S, Department
of Transportation (DOT), DOT recommends EST
for driversover the age of 45 with more than two
CAD risk factors.® Since the deceased firefighter
was qualified as a driver/operator for the Fire
Department, this regulation would seem to have
relevance, but municipd firedepartmentsareexempt
fromthe DOT regulations.?® In addition, theDOT
medical advisory criteriaarejust that, advisory. In
any case, the deceased fire fighter was not only
younger than the DOT-recommended age (45) to
begin EST in those without a history of CAD, he
wasa so younger thanthe DOT-recommended age
(40) to beginroutineECG

The American College of Cardiology/American
Heart Association (ACC/AHA) do not think that
“thereisevidence and/or general agreement that
[EST] isuseful and effective” in asymptomatic
personswithout known CAD, but they identify
four groups of such personsfor which “thereis
conflicting evidence and/or adivergence of opinion

about the usefulness/efficacy” of EST. Inthese
groups, EST “usefulness/efficacy is less well
established by evidence/opinion” (as opposed to
the “weight of evidence/opinion [being] infavor
of usefulness/efficacy”).” %

*  Group1: Personswithmultiplerisk factors. Five
risk factors for CAD are defined:
hypercholesterolemia(total cholesterol greater
than 240 mg/dL ), hypertension (systolic blood
pressure greater than 140 mm Hg or diastolic
pressure greater than 90 mm Hg), smoking,
diabetes, and family history of premature CAD
(heart attack or sudden cardiac deathinafirst-
degreerdativelessthan 60 yearsold).

* Group 2: Menover the age of 40 and women
over theageof 50 (especidly if sedentary) who
planto start vigorousexercise.

* Group 3: Menover the age of 40 and women
over theageof 5S0whoareat highrisk for CAD
dueto other diseases(e.g., chronicrend failure).

* Group4: Menover the age of 40 and women
over the age of 50 who are involved in
occupationsinwhich impairment might impact
public safety.

Thedeceased firefighter did not meet thecriteriafor
any of these groups. He was under age 40 and,
though hisfather had coronary artery bypasssurgery,
he did not have a heart attack or sudden cardiac
death. Thus, thefirefighter had only oneof thefive
Group 1risk factors, smoking.

Finally, the U.S. Preventive Services Task Force
(USPSTF) does not recommend EST for
asymptomaticindividuds, eventhosewithrisk factors
for CAD,; rather, they recommend thediagnosisand
treatment of modifiablerisk factors (hypertension,
high cholesterol, smoking, and diabetes).?” The
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USPSTF indicatesthat evidenceisinsufficient to
recommend screening middle-ageand older men or
women in the general population but notes that
“screening individua sin certain occupations(pilots,
truck drivers, etc.) can be recommended on other
grounds, including the possible benefitsto public
safety.” %" Again, becauseof hisage (lessthan“middle
age’), thisoccupational criterion would apparently
not have applied to the deceased firefighter.

Although the deceased firefighter wasyoung, he
smoked, did not engage in aerobic exercise on a
regular basis, and was substantially overweight.
Obesity, however, isnot listed by NFPA 1582 as
either aCategory A (disqualifying) or B (possibly
disgualifying, depending on degree or severity)
medical condition.® It is possible that a health
promoation program that included smoking cessation,
regular aerobic exercise, and weight control might
have hel ped prevent hisfatd heart attack. Givenhis
age, neither NFPA 1582 nor the DOT, ACC/AHA,
or USPSTF recommendationswould haveincluded
EST aspart of apreplacement or periodic medical
evaduation, eveninthepresenceof CAD risk factors.
NFPA 1582 doesnot require an ECG aspart of the
biannud (at hisage) medicd examination, butan ECG
may bedone“if indicated” (that is, if theexamining
physician thinks it would provide important
information). Whether theexamining physcianwould
have considered an ECG “indicated” in thisfire
fighter’scaseisan open question. It ispossiblethat
an ECG would have shown evidence of CAD (such
asleft ventricular hypertrophy), but unlessit did, itis
unlikely that further diagnogtictesting (suchasEST)
would have been performed.

The deceased fire fighter’'s COHb level (1.4%)
reflected about an hour of premortem oxygen
adminigtration. Thus, it waslikely somewhat higher
when hedevel oped thechest pain, theoreticaly about
2.5% (assuming ahalf-life of 80 minutesat 100%
oxygen?®), but probably lower since his blood

circulationwasdependent on CPRrather thannormd
heart function for themgjority of histimeon oxygen.
Even though a COHD level of 2-4% could be
associated withischemic cardiac effectsinaperson
with CAD, hiswasbelow the average (5-6%) for
smokers.? Considering the deceased firefighter's
smoking history and theabsence of soot inhislungs,
hisdightly elevated COHb level was probably not
attributabletofire-related smokeinhaation.

RECOMMENDATIONS

Thefollowing recommendationsaddresshedlth and
safety issuesidentified during thisinvestigation. This
ligtindudessome preventivemeasuresthat havebeen
recommended by other agenciesto reducetherisk
of on-the-job cardiac arrest among fire fighters.
These selected recommendations have not been
evaluated by NIOSH, but they represent published
research or consensusvotesof Technicd Committees
of the National Fire Protection Association or fire
service labor/management groups. Even had the
recommended procedures beenin place, however,
itisunlikely, becauseof hisage, that theaffectedfire
fighter’s CAD would have been detected and his
sudden cardiac desth prevented.

Recommendation #1: Institute preplacement
and periodic medical evaluations. These
should incorporate exercise stress testing,
depending on thefirefighter’sageand coronary
artery disease risk factors.

The purpose of periodic medical evaluationsisto
ensurethat firefightershavethe ability to perform
dutieswithout presenting asgnificant risk tothesafety
and health of themselves or others. Guidance
regarding the content and scheduling of periodic
medica examinationsfor firefighterscanbefoundin
NFPA 1582.24|n addition to providing guidance on
thefrequency and content of themedica evauation,
NFPA 1582 provides guidance on medical
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requirementsfor persons performing fire-fighting
tasks. NFPA 1582 recommends alimited annual
evaluation, including amedical and occupational
history, which the Department hasinstituted, and a
limited physica examination (height, weight, blood
pressure, heart rate and rhythm), which should be
added. Inaddition, NFPA 1582 recommendsamore
extensvemedical evaluation at aninterval of 1t03
years, depending onthefirefighter’'sage. NFPA 1582
recommendsthat periodic EST begin at age 35for
thosewith CAD risk factorsand at age 40 for those
without CAD risk factors.

Applying NFPA 1582 involveslegal and economic
issues, soit should becarried outinaconfidential,
nondiscriminatory manner. Appendix D of
NFPA 1582 provides guidance for Fire
Department administrators regarding legal
considerations in applying the standard. The
economic concerns go beyond the costs of
administering the medical program; they involve
the personal and economic costs of dealing with
the medical evaluation results. NFPA 1500,

Applying thisrecommendation invol veseconomic
repercussionsand may be particularly difficult for
gmdl, rurd, volunteer Fire Departmentstoimplement.
To overcome the financial obstacle, the Fire
Department could urge current members to get
annual medical clearances from their private
physicians (but see Recommendation #2). Another
optionishaving thebrief annua medicd evauations
recommended by NFPA 1582 completed by the
volunteer fire fighters themselves (medical and
occupationd history) and by EM Tsfromthecounty’s
emergency medical service (vital signs, height,
weight, and visud acuity). Thisinformation couldthen
be provided to a community physician, perhaps
volunteering hisor her time, to review thedataand
provide medical clearance (or further evaluation, if
needed). The more extensive periodic medical
examinations could be performed by a private
physician at thefirefighter’ sexpense, provided by a
physician volunteer, or paid for by the Fire
Department. Sharing thefinancia responsbility for
these evaluations among volunteers, the Fire
Department, and willing phys cian volunteersshould

S tandard on Fire Department Occupational reducethenegativefinancid impact onrecruitingand

S afety and Health Program addresses these
issuesin Chapter 8-7.1 and 8-7.2.% The success
of medical programs hinges on protecting the
affected firefighter. The department must (1) keep
the medical records confidential, (2) provide
alternate- duty positions for fire fighters in
rehabilitation programs, and (3) if thefirefighter
isnot medically qualified to returnto activefire-
fighting duties, provide permanent alternate-duty
positions or other supportive and/or compensated
aternatives. Unfortunately, the second and third
requirements may not be workablein avolunteer
department and could thusimpair both acceptance
by firefightersand the Fire Department’s ability
torecruit and retain firefighters. On the other hand,
the Fire Department described in this report
already providesalternativeduty, albeitinformally
and without medical oversight.

retaining needed volunteers.

Recommendation #2: Fire fighters should be
cleared for duty and for respirator use by a
physician knowledgeable about the physical
demandsof firefighting, the personal protective
equipment used by firefighters, and thevarious
components of NFPA 1582, the National Fire
Protection Association’s Standard on Medical
Requirementsfor FireFightersand Information
for FireDepartment Physicians.

Thedecisionregarding medical clearancefor fire
fighters requires knowledge not only of the fire
fighter’smedicd conditionbut aso of thefirefighter’s
job dutiesand NFPA 1582 medicdl fitnesscriteria.
NFPA 1582 recommends that return-to-duty
evauations (after aninjury or illness) bedoneby the
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“fire department physician.” * Aspart of thereturn-
to-duty evaluation, thefire department physician
shouldreview reevant recordsfromthefirefighter’s
persond physciansand/or discusswiththemthefire
fighter’sillnessor injury.

TheOccupational Safety and Health administration
(OSHA) respiratory protection standard® requires
employers whose employees are required to use
respiratorsto haveaformal respiratory protection
program, including periodic medical evaluations.
Since Florida does not have an OSHA -approved
Stateplan, publicemployers, including volunteer fire
departments, are not legally subject to OSHA
standards.® Neverthel ess, we recommend that the
FireDepartment voluntarily adheretothehedth- and
safety-related provisions of the OSHA standard,
including periodic medicd evauations. Themedica
evauationsfor respirator usecan bedoneat thesame
timeasfitness-for-duty examinations, and often they
do not involve substantial additional evaluation.
(Pulmonary functiontesting [PFT] may beuseful for
evaluating respiratory symptoms or physical
examination findings, but itisotherwise not needed
routinely for arespirator clearanceevauation. NFPA
1582 includes PFT as part of the recommended
preplacement and periodic medica evaluationsbut
not thelimited annua evauations prior to age40.2%)

Recommendation #3: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

Management WelIness/FitnessInitiativetoimprove
firefighter quality of lifeand maintain physical and
mental capabilities of fire fighters. Ten fire
departmentsacrosstheUnited Statesjoined thiseffort
to pool information about their physical fitness
programs and to create a practical fire service
program. They produced a manual and a video
detailing dementsof suchaprogram.® TheWdIness
Fitness Initiative provides guidance regarding
wellness program content to include physical
examination and eva uation, fitness, and behavioral
health. Wellness programs have been shownto be
cost-effective, typically by reducing the number of
work-related injuries and lost work days.>* An
unpublished analysisby the Phoenix, Arizona, city
auditor found areductionin disability pension costs
following a 12-year commitment to the wellness
program at the Fire Department. Small, volunteer
fire departments should review the programs
mentioned above and determinewhich components
arepractica for them.
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